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Description 

TECHNICAL FIELD 

This Invention relates generally to structures and 
particularly portable structures that can be rapidly 
transformed between a fully erected and fully collap- 
sed configuration. 

BACKGROUND OF THE INVENTION 
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The origins of the technology relating to portable 
structures such as tents is lost in antiquity. However, 
despite the unascertainable interval of time during 
which this technology has evolved and advanced, 15 
new and improved structures particularly adapted for 
such use continue to be developed. For example, 
United States Patent No. 3,990,463 issued to L.R. 
Norman on November 9, 1 976 discloses such a struc- 
ture useful as a tent which can be best be described 20 
as self-erecting. Said Patent No. 3,990,463 is hereby 
incorporated herein by reference. 

The structure disclosed in that patent consists of 
a fabric shell which forms the various outer surfaces 
of the erected structure and a frame for supporting 25 
such fabric when the structure is erected. In particu- 
lar, the frame disclosed in that patent consists of a 
single loop of flexible, coilable, resilient material sec- 
ured along its length into the structure's fabric so as 
to assume a bowed and rounded figure-eight configu- 30 
ration when the structure is erected. Specifically in 
that structure, the midpoint of this figure-eight shaped 
frame is located at the structure's apex with the two 
rounded loops of the frame's figure-eight shape con- 
fronting the surface upon which the structure rests. 35 
The support which this frame provides the erected 
structure is substantially increased by compressive 
forces applied to the frame by the tensioned fabric of 
its body. 

Although the structure of the patent is quite use- 40 
ful, during erection the structure has a tendency to roll 
from front to back and from side to side thereby mak- 
ing complete erection to a stable tent difficult and 
especially difficult if attempted by just one person 
without the assistance of another person to prevent 45 
the rolling back and forth. As the patent teaches, the 
structure is finally stabilized by driving four stakes 
through the stake loops contained on the four corners 
of the structure. After securing the four stake loops to 
the ground with stakes the structure is stabilized and 50 
ready for use. What is needed, therefore, is a struc- 
ture that can be readily transformed to its expanded 
configuration and upon such expansion be in a stabi- 
lized configuration so that the structure can be fully 
and easily erected by one person. 55 

It is also desirable to have a basic structure which 
is lightweight and can be carried by one person to the 
beach to use as a cabana for shade from the sun 



which does not require the use of stakes or the like to 
extend the structure to its fully deployed configuration 
so that there is no need to worry about the loss of such 
stakes or other tie down devices while at the beach or 
when leaving the beach. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
improved, portable structure which can be easily 
transformed between a fully expanded and a fully col- 
lapsed configuration. 

Another object is to provide an improved, port- 
able structure which when transformed to a fully 
expanded or erected configuration is immediately in 
a stable configuration. 

Another objective is to provide a portable struc- 
ture which is lightweight and can be easily carried for 
long distances by and erected by one person. 

Another objective is to provide a portable struc- 
ture which does not require stake loops and stakes 
and similar devices to be stable when in its fully 
expanded configuration. 

Accordingly, there is provided by the principles of 
this invention, a portable structure operable for trans- 
forming from a collapsible configuration into an 
expanded configuration and thence back into said 
collapsible configuration comprising:- 

{a} a frame formed from a flexible coilable ma- 
terial, said frame having, when in an expanded in- 
cise configuration, a shape of a figure eight 
thereby defining first and second loops and a 
crossover, said crossover forming an apex of said 
structure and the said loops extending down- 
wardly therefrom; and 

{b} first and second side panels formed from a 
foldable cloth-like material, said first and second 
side panels spanning said first and second loops, 
respectively, of said frame and connected 
thereto, said panels defining straight portions 
opposite said crossover, said straight portions 
being operative for forming when said portable 
structure is in said expanded configuration corre- 
sponding straight portions in the frame opposite 
said crossover, said straight portions being oper- 
able, when said structure is in said expanded 
configuration with said straight portions placed 
on top of a flat surface, for preventing said struc- 
ture from rolling over and for maintaining said 
crossover at the apex of said structure; 
{c} wherein said structure, when in said expanded 
configuration, is operable for transforming by col- 
lapsing into a collapsible configuration without 
separation of said frame from said side panels, 
said collapsible configuration comprising six 
overlying loops of said frame, 
{d} and wherein furthermore said structure, when 
in said collapsible configuration, is operable for 
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transforming into said expandable configuration 
without separation of said frame from said side 
panels merely by spreading such overlying loops 
of said frame apart and allowing said frame to 
spring into said expanded configuration. 5 
The expanded configuration is instantly stable 

when the straight portions thereof are placed on a flat 

surface. 

In one embodiment of this invention, the frame is 
a continuous piece of the flexible coilable material. 10 

In another embodiment of this invention, the 
straight portion of at least one of the loops is between 
about 10 and about 40% of the periphery of the loop. 
In a further embodiment, the straight portion of at 
least one of the loops is between about 20 and about 15 
30% of the periphery of the loop. 

In yet another embodiment of this invention, the 
flexible coilable material of the frame has a predeter- 
mined amount of original curvature operable for 
effecting a predetermined height for the structure 20 
when in the expanded configuration with the straight 
portions of the loops placed on top of a flat surface, 
the predetermined height being defined as the verti- 
cal distance from the flat surface to the crossover of 
the structure. 25 

In still another embodiment of this invention, the 
flexible coilable material of the frame has a cross sec- 
tion having a width and a thickness and the width is 
at least about two times larger than the thickness. 

In another embodiment of this invention, theflexi- 30 
ble coilable material of the frame contains one 360 
degree twist. 

In yet another embodiment of this invention, the 
flexible coilable material of the frame has an upper 
surface and a lower surface which define a maximum 35 
thickness therebetween and a first side surface and 
a second side surface which define a maximum width 
therebetween, and the maximum width thereof is at 
least about two times larger than the maximum thick- 
ness thereof, and preferably at least about four times 40 
larger. Furthermore, the flexible coilable material of 
the frame contains one 360° twist At the crossover 
thereof, there is an upper portion of the frame on top 
of a lower portion of the frame and the lower surface 
of the upper portion of the frame lays over top and 45 
faces the upper surface of the lower portion of the 
frame. 

In still another embodiment of this invention, the 
first and second side panels are connected to the first 
and second loops, respectively, of the frame by first so 
and second elongated pockets, respectively, and the 
first and second elongated pockets are permanently 
attached to the first and second side panels, respect- 
ively. Furthermore, the first and second loops of the 
frame are siideably enclosed in the first and second 55 
elongated pockets, respectively, and when the port- 
able structure is in the expanded configuration, the 
elongated pockets extend upwardly and outwardly 



from the side panels at the crossover. 

In another embodiment of this invention, the port- 
able structure further comprises a floor panel formed 
from a foldable cloth-like material, and the floor panel 
spans between the straight portion of the first loop 
and the straight portion of the second loop. 

In yet another embodiment of this invention, the 
portable structure further comprises front and rear 
panels formed from a foldable cloth-like material, and 
the front and rear panels span at least a portion of 
front and rear spaces, respectively, between the side 
panels, and the front and rear panels are connected 
to front and rear parts, respectively, of the side 
panels. In a still further embodiment, the front and 
rear panels are connected to the side panels proxim- 
ate the crossover and extend downwardly therefrom 
and proximate the frame a distance of at least about 
1/4 of a distance between the crossover of the frame 
and an horizontally projected extension, respectively, 
of the straight portion of the frame. In yet a further 
embodiment, the rear panel extends downwardly from 
the crossover a greater distance than the front panel 
extends downwardly from the crossover. 

In another embodiment of the portable structure 
of this invention, the front and rear panels are connec- 
ted to the side panels proximate the crossover of the 
frame and extend downwardly therefrom, when the 
structure is in its expanded configuration, to the 
straight portion of the loops, and the front panel has 
an opening for entry into the structure. In a further 
embodiment, the front and rear panels each have a 
bottom edge, and the structure further comprises a 
floor panel formed from a foldable cloth-like material, 
and the floor panel spans between the straight portion 
of the first loop and the straight portion of the second 
loop, and the floor panel is connected to the bottom 
edge of the front and rear panels. 

In yet another embodiment of this invention, the 
front and rear panels each have a lower edge, and the 
portable structure further comprises a tension means 
for tensioning the lower edge of the front panel from 
the lower edge of the rear panel. 

In still another embodiment of this invention, the 
portable structure further comprises side pockets 
attached to the outside surface of each of the side 
panels, respectively, proximate the straight portion of 
the frame, and each of the side pockets has an 
upwardly facing pocket opening when the structure is 
in the expanded configuration with the straight portion 
of the loops placed on top of a flat surface. 

In general, the frame is formed from a length of 
material which is relatively strong and yet flexible to 
a sufficient degree to allow it to be coilable. Further, 
the frame material should be resilient and is prefer- 
ably anisotropic; e.g. by being asymmetric about its 
longitudinal axis. In one embodiment of this invention, 
the material for the frame member is flat spring steel 
stock and preferably stainless steel for its corrosion 
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resistance although plated or coated spring stee! 
stock can be used instead. Other materials which may 
be employed to form the frame include plastic mate- 
rials having relatively high bending moduli which are 
in the shape of a flat strip or an oval shaped tube. 
Round or square shaped tubing or solid stock can also 
be employed as material for forming the frame. For a 
portable structure having an approximate width 
across its base of about 5 feet, a height of about 4 feet, 
and a length of about 4 feet, the preferred material for 
the frame is a flat spring steel stock having a thick- 
ness of approximately 1.25 millimeters (0.050 inch) 
and a width of approximately 12.5 millimeters (0.500 
inch). The frame is preferably formed with a single 
360° twist, particularly when it is formed from a flat 
stock. Thus, in joining the ends of a length of such ma- 
terial to form the frame, the ends of the material are 
first brought together as if to form a simple, untwisted 
loop. One end is than rotated 360° relative to the other 
end about the longitudinal axis of the strip. Finally, the 
ends can be secured together by overlapping them 
and fastening a rivet through them. 

The portable structure includes a loop compres- 
sion means formed by panels. In general, side panels 
are secured to elongated pockets along their 
periphery to respectively span each loop of the figure- 
eight shaped frame. 

For example, in one embodiment, the figure-eight 
shaped frame of the portable structure of the present 
invention is enclosed within and secured to the 
remainder of the structure's foldable cloth-like ma- 
terial by elongated, tubularly shaped pockets which 
project outwardly from the structure's foldable cloth- 
like body or panel members. Thus, when the structure 
is erected, the elongated pockets containing the 
frame extends outwardly from the structure's panel 
members. 

The preferred foldable cloth-like materials from 
which the panels of the portable structure of this 
invention are formed including the elongated pockets 
are those commonly used in fabricating tents and 
other portable structures. Strong, lightweight mate- 
rials such as those made from fibers produced by E.I. 
Du Pont de Nemours and sold under the trademarks 
Nylon and Dacron are particularly preferred. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the basic frame 
member of this invention with side panels not shown 
thereby more clearly showing the figure eight charac- 
ter of the frame when in the structure and the frame's 
"continuous" character. 

FIG. 2 is a perspective view of the basic embodi- 
ment of this invention for a portable structure shown 
in an expanded configuration with the straight por- 
tions of the frame, or base, spread an average dist- 
ance apart. 



FIG. 3 is another perspective view of the structure 
of FIG. 2 with the straight portions of the frame spread 
a relatively large distance apart thereby providing a 
relatively large width to the structure. 
5 FIG. 4 is another perspective view of the structure 

of FIG. 2 with straight portions of the frame spread a 
relatively small distance apart thereby providing a 
relatively large height to the structure. 

FIGS. 5 to 11 are perspective views depicting the 
10 transformation of the structure of FIG. 2 in various 
stages from its expanded configuration as shown in 
FIGS. 2 to 4 to a completely collapsed configuration 
as shown in FIG. 11. 

FIG. 12 is a perspective view of another embodi- 
es ment of the portable structure of this invention with 
small front and rear panels and straight portions of the 
frame spread an average distance apart. 

FIGS. 13 and 14 are perspective views of the 
structure of FIG. 1 2 with straight portions of the frame 
20 spread a relatively large distance apart as in FIG. 13 
and a relatively small distance apart as in FIG. 14. 

FIG. 15 is a perspective view depicting an early 
stage in the transformation of the structure of FIG. 12 
from its expanded configuration and is similar to FIG. 
25 5. Since the front and back panels of the structure of 
FIG. 12 are tucked into the structure subsequent 
stages of the transformation operation would have the 
same appearance as FIGS. 6 to 11. 

FIG. 16 is a perspective view depicting another 
30 embodiment of this invention in an expanded configu- 
ration with a larger and longer rear panel than a front 
panel. 

FIG. 17 is a perspective view depicting another 
embodiment of this invention in an expanded configu- 
35 ration with a full front panel with a zipper opening for 
entry into the structure, the structure having a full rear 
panel similar to the front panel but without the open- 
ing. 

FIG. 18 is a perspective view depicting another 
40 embodiment of this invention in an expanded configu- 
ration with a full front panel having an extendible 
shape with door-like opening, the rear panel being 
identical but without the door-like opening. 

FIG. 19 is an enlarged detail in cross section 
45 taken in the direction of lines 1 9-1 9 of FIG. 21 showing 
the frame in an elongated pocket which is attached to 
a side panel. 

FIG. 20 is an enlarged detail in cross section 
taken in the direction of lines 20-20 of FIG. 30 showing 
so the joining of a side panel and front or rear panel to 
an elongated pocket for the frame. 

FIG. 21 is a top plan view of the structure of FIG. 2. 

FIG. 22 is a top plan view of the structure of FIG. 3. 

FIG. 23 is a top plan view of the structure of FIG. 4. 
55 FIG. 24 is a front elevational view of the structure 

of FIG. 2, the rear elevational view being the mirror 
image of this figure. 

FIG. 25 is a front elevational view of the structure 
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of FIG. 3, the rear elevational view being the mirror 
image of this figure. 

FIG. 26 is a front elevational view of the structure 
of FIG. 4, the rear elevational view being the mirror 
image of this figure. 5 

FIG. 27 is a right side elevational view of the 
structure of FIG. 2, the leftside elevational view being 
identical in shape but with corresponding leftside ele- 
ment members. 

FIG. 28 is a right side elevational view of the 10 
structure of FIG. 3, the left side elevational view being 
identical in shape but with corresponding leftside ele- 
ment members. 

FIG. 29 is a right side elevational view of the 
structure of FIG. 4, the left side elevational view being 1 5 
identical in shape but with corresponding leftside ele- 
ment members. 

FIG. 30 is a top plan view of the structure of FIG. 1 2. 
FIG. 31 is a top plan view of the structure of FIG. 1 3. 
FIG. 32 is a top plan view of the structure of FIG. 1 4. 20 
FIG. 33 is a front elevational view of the structure 
of FIG. 12, the rear elevational view being identical in 
shape but with corresponding rear element numbers. 

FIG. 34 is a front elevational view of the structure 
of FIG. 13, the rear elevational view being identical in 25 
shape but with corresponding rear element numbers. 

FIG. 35 is a front elevational view of the structure 
of FIG. 14, the rear elevational view being identical in 
shape but with corresponding rear element numbers. 
The left and right side elevational views of the struc- 30 
ture of FIGS. 12, 13 and 14 are identical to FIGS. 27, 
28 and 29, respectively. 

FIG. 36 is a front elevational view in cross section 
of the structure of FIG. 21 taken through line 36-36. 

FIG. 37 is a front elevational view in cross section 35 
of the structure of FIG. 30 taken through line 37-37. 

FIG. 38 is a perspective view of another embodi- 
ment of this invention with small pop out front and rear 
panels for additional shade from sunlight 

FIG. 39 is a front elevational view of the structure 40 
of FIG. 38, the rear elevational view being identical in 
shape but with corresponding rear element numbers. 

FIG. 40 is a left side elevational view of the struc- 
ture of FIG. 38, the right side elevational view being 
identical in shape but with corresponding right side 45 
element numbers. 

FIG. 41 is a top plan view of the structure of FIG. 38. 
FIG. 42 is a perspective view of a detail of a side 
panel having a side pocket. 

FIG. 43 is a perspective view of another embodi- so 
ment of this invention useful for covering a spa. 

FIG. 44 is a partially sectioned diagrammatic 
perspective of the crossover of FIG. 12 depicting the 
elongated pockets enclosing the crossover point of 
the figure-eight shaped frame about the structure's 55 
apex. 

FIG. 45 is a diagrammatic plan view of the panel 
material formed into that portion of the elongated 



pockets which encloses the crossover point of the fig- 
ure-eight shaped frame before that material is sewn 
together thus forming the frame enclosing pockets. 

FIG. 46 is a diagrammatic perspective view depi- 
cting a method of riveting together the ends of the 
length of material to form the structure's continuous 
figure-eight shaped frame. 

FIG. 47 is a diagrammatic perspective view depi- 
cting another method of securing together the ends of 
the length of material making up the structure's fig- 
ure-eight shaped frame by swaged clamping. 

FIG. 48 is a diagrammatic perspective view depi- 
cting yet another method of securing together the 
ends of the length of material making up the struc- 
ture's figure-eight shaped frame with a molded clamp. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a perspective view of one embodiment 
of frame member 50 of this invention showing the 
frame as it would exist in an expanded configuration 
with side panels (the side panels are not shown so 
that the form of the frame can be more easily shown) 
wherein the figure eight construction is characterized 
by left loop 52 separated from right loop 53 by cros- 
sover point 54. It is to be noted that the overlying parts 
of the frame are not required to be pinned or hinged 
together at the crossover. Left and right loops 52 and 
53 contain when in the portable structure straight por- 
tions 55 and 56, respectively, for resting on flat sur- 
face 58 when the structure is in the expanded 
configuration. Frame 50 is preferably formed from 
spring steel stock having a rectangular cross section 
with the widest surfaces thereof facing each other at 
crossover point 54. Straight portions 55 and 56 are 
long enough that the portable structure when in its 
expanded configuration will be stable when placed on 
a flat surface with the crossover at the apex of the 
portable structure as will be more fully explained. In 
one embodiment straight portions 55 and 56 are be- 
tween about 10 and about 40% of the periphery of 
loops 52 and 53 respectively. In a preferred embodi- 
ment straight portions 55 and 56 are between about 
20 and about 30% of the periphery of loops 52 and 53, 
respectively. Straight portions 55 and 56 are operable 
when the portable structure is in its expanded con- 
figuration and placed on a flat surface to prevent the 
portable structure from rolling over. In other words, 
the portable structure is instantly stable when in its 
expanded configuration as will be explained. 

In a preferred embodiment, frame member 50 
contains one 360° twist For example, if a strip of rec- 
tangular spring steel stock is bent around so that the 
ends of the stock face each other, one end is then 
rotated 360° relative to the other end and the ends 
then fasten together by welding, riveting, bolting, by 
strapping together, or any other method of joining the 
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ends together thereby forming a frame which is "con- 
tinuous." In one embodiment, the frame except for 
straight portions 55 and 56 has a predetermined 
amount of original curvature which is operable for 
effecting a predetermined height for the frame when 5 
it is in its expanded configuration. The frame of FIG. 
1 can be fitted with panels in a variety of ways as will 
be explained next. 

FIG. 2 shows a preferred embodiment of basic 
portable structure 60 of this invention it its expanded 10 
configuration, which comprises left side and right side 
elongated pockets or sleeves 62 and 64 which contain 
frame 50 formed from a flexible coilable material as 
shown in cut-away details 68. 

Side panels 70 and 72 are permanently attached 15 
to elongated pockets 62 and 64, respectively. Elon- 
gated pockets 62 and 64 and side panels 70 and 72 
contain straight portions 74 and 76 which produce the 
straight portions 55 and 56 of frame 50 in the portable 
structure, and crossover point 78 at the apex of the 20 
expanded configuration of structure 60 which corres- 
ponds to crossover point 54 of frame 50. Frame 50 is 
slideable in pockets 62 and 64. 

The frame is designed to stretch the panels to a 
taut condition and as a consequence at crossover 78, 25 
elongated pockets 62 and 64 assume a more perpen- 
dicular orientation relative to side panels 70 and 72, 
whereas at straight portions 74 and 76, the pockets 
assume a parallel orientation relative to side panels 
74 and 76, see FIGS. 19 and 20. 30 

Elongated pocket straight portions 74 and 76 and 
corresponding produced straight portion 55 and 56 of 
the frame are long enough that the structure when in 
its expanded configuration will be instantly stable 
when placed on a flat surface with the crossover 35 
thereof at the apex of the structure. In one embodi- 
ment the straight portions of structure 60 are between 
about 10 and about 40% of the periphery of the loops. 
In a preferred embodiment, the straight portions are 
between about 20 and about 30% of the periphery of 40 
the loops. In any event, the straight portions are oper- 
able that when structure 60 in its expanded configu- 
ration is placed on a flat surface, the structure will not 
roll over. The stability of the basic structure in its 
expanded configuration does not require front or rear 45 
panels, or a floor panel, or tie down means to prevent 
the structure from rolling over. The structure is there- 
fore instantly stable as soon as expanded. Further- 
more, structure 60 can be transformed into a 
collapsible configuration without separation of the so 
frame from the elongated pockets and side panels. 
Heretofore it was not thought that a transformable 
structure could be produced which would not require 
for stability either front and rear panels, or a floor 
panel, or tie downs, or a combination of such 55 
additional features. However in this invention, the 
portable structure is stable in its expanded configu- 
ration without front or rear panels, or a floor panel, or 



both and can be transformed into a collapsible con- 
figuration without removal of any portion of the frame 
member from the side panels. The structure of this 
invention can be transformed between its expanded 
and collapsible configurations without unsnapping 
snaps, unhooking hooks, or untying strings or ropes, 
or similar means and will remain permanently stable 
in its expanded configuration without the necessity of 
tie downs, stakes, weights or the like as soon as it is 
expanded. 

Furthermore, structure 60 can assume an infinite 
variety of height to width ratios as shown in FIGS. 2 
to 4 in which structure 60 has a different spreading 
apart of straight portions 74 and 76, for example, an 
average spread as shown in FIG. 2, or a wide spread 
with low height as shown in FIG. 3, or a narrow spread 
with high height as shown in FIG. 4. 

The ease of transforming the structure from its 
expanded configuration to its fully collapsed configu- 
ration is shown by various stages of transition depic- 
ted in FIGS. 5 to 11 . In FIG. 5, straight portions 76 and 
78 of the frame are deformed towards each other. In 
FIG. 6, the two large loops are deformed so that they 
overlie each other and crossover 78 is partly bent 
towards straight portion 76 of structure 60. In FIG. 7, 
crossover 78 is further bent towards straight portion 
76 until the structure assumes the character of a pair 
of overlying saddles. In FIG. 8, crossover 78 is rotated 
relative to straight portion 76 thereby causing the 
structure to further collapse. In FIG. 9, the collapsed 
frame assumes an overlying six small loop configu- 
ration which is readily squeezed together as shown in 
FIG. 11 to the fully collapsed configuration. As the 
transformation proceeds in stages shown in FIGS. 1 0 
and 11 , straight portions 74 and 76 begin to bend and 
take on a more circular shape due to the flexibility of 
the frame material. As shown in FIGS. 10 and 11, six 
small overlying loops are formed by the deformed 
frame as designated by elements 80, 82, 84, 86, 88 
and 90. Consequently, the fully collapsed structure is 
like six looped rings with the six small loops lying on 
top of each other with the panel material wadded in 
between the six loops. 

The fully collapsed structure can be transformed 
to the expanded configuration merely by pulling the 
six small rings apart and allowing them to spring into 
the figure eight expanded configuration. 

FIG. 12 is another embodiment of this invention 
in which portable structure 92 has the same basic fig- 
ure eight structure as in structure 60 of FIG. 2 but also 
having small front and rear panels 94 and 96, respect- 
ively, for providing extra shade area from the sun. 
Rear panel 96 is identical to front panel 94 and can be 
formed from the same material as side panels 62 and 
64. Elements having the same element number on the 
various embodiments of this invention indicate that 
the elements are essentially identical. As with struc- 
ture 60 of FIG. 2, structure 92 can assume an infinite 
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variety of height to width ratios as shown in FIG. 12 in 
which structure 60 has an average spreading apart of 
straight portions 74 and 76, or FIG. 13 having a wide 
spreading apart of straight portions 74 and 76 with a 
low apex height, or in FIG. 1 4 having a narrow spread- 5 
ing apart of straight portions 74 and 76 with a rela- 
tively high apex height. The infinite variety of height 
to width ratios makes the portable structure of this 
invention useful both for lying under as on a beach 
towel and sitting under as in a chair. 10 

Structure 92 of FIG. 12 can be transformed from 
the expanded configuration to the fully collapsed con- 
figuration in the same manner as structure 60 of FIG. 
2. FIG. 15 shows structure 92 being collapsed to the 
same degree as that of FIG. 5 for the structure of FIG. 1 5 
2. Since the front and rear panels 94 and 96 of struc- 
ture 92 of FIG. 1 2 are tucked into the frame during the 
transformation to the collapsed configuration, the 
various stages of transformation to the fully collapsed 
configuration would appear if shown similar to those 20 
shown in FIGS. 6 to 11 of structure 60 with only a 
minor difference to FIG. 6 in which a portion of the 
front panel 94 could still be seen between the front 
part of pockets 62 and 64. Rear panel 96 is hid from 
view but can be seen in FIGS. 21 to 23 which will be 25 
discussed later. 

FIG. 16 depicts another embodiment 98 of this 
invention similar to that of FIG. 12 but with a longer 
rear panel 100 than rear panel 96 of structure 92. 

FIG. 17 depicts yet another embodiment of this 30 
invention with general structure 1 02 having a full front 
panel 104 and zippers 106, 108 and 110 which pro- 
vide for entry into the structure. This embodiment has 
a full rear panel (not shown) which is similar to front 
panel 1 04 but without zippers for entry. 35 

FIG. 18 depicts still another embodiment of this 
invention with general structure 112 having extend- 
ible full front panel 114 with trapezoidal front section 
116 containing doorway 118 and transition sections 
120 and 122 attached to side panels 70 and 72, re- 40 
spectively. Structure 112 also has a full rear panel 
124, partially seen in FIG. 18 through doorway 118 
which is identical in shape to front panel 114 except 
without a doorway. Structure 112 also has floor panel 
126 which is attached to the side, front and rear 45 
panels. 

FIGS. 21, 24 and 27 are top plan, front ele- 
vational, and side elevational views, respectively, of 
structure 60 shown with an average spreading apart 
of straight portions 74 and 76. 50 

FIGS. 22, 25 and 28 and top plan, front ele- 
vational, and side elevational views, respectively, of 
structure 60 shown with a wide spreading apart of 
straight portions 74 and 76. 

FIGS. 23, 26 and 29 are top plan, front ele- 55 
vational, and side elevational views, respectively, of 
structure 60 with a narrow spreading apart of straight 
portions 74 and 76. 



FIGS. 30 and 33 are top plan, and front ele- 
vational views, respectively, of structure 92 shown 
with an average spreading apart of straight portions 
74 and 76; the side elevational view thereof being 
identical to FIG. 27. 

FIGS. 31 and 34 are top plan, and front ele- 
vational views, respectively, of structure 92 shown 
with a wide spreading apart of straight portions 74 
and 76; the side elevational view thereof being iden- 
tical to FIG. 28. 

FIGS. 32 and 35 are top plan, and front ele- 
vational views, respectively, of structure 92 shown 
with a narrow spreading apart of straight portions 74 
and 76; the side elevational view thereof being iden- 
tical to FIG. 29. 

FIG. 36 is an elevational view in cross section of 
structure 60 taken through line 36-36 of FIG. 21 with 
straight portions 74 and 76 spread an average dist- 
ance apart as shown in FIGS. 2 and 24. 

FIG. 37 is an elevational view in cross section of 
structure 92 taken through line 37-37 of FIG. 30 with 
straight portions 74 and 76 spread an average dist- 
ance apart as shown in FIGS. 12 and 33. 

FIG. 38 depicts yet another embodiment of this 
invention with general structure 130 having small 
front and rear pop-out panels or hoods 132 and 134, 
respectively, for providing for additional shading 
under the structure. FIGS. 39, 40 and 41 are front ele- 
vational, right side elevational and top plan views of 
structure 130. Hood panels 132 and 134 can be held 
taut by small flexible stiffening stay or bone 136 slid 
into sleeve 138 of the hood after structure 130 is in 
its expanded configuration. Sleeve 138 has small 
pockets 140 and 142 design to hold the end of stay 
136 in sleeve 138. 

In embodiments of this invention which are con- 
structed of particularly light weight materials so that 
they can be used for beach cabanas for shading, a 
further embodiment contains side panel pockets 
located near straight portions 74 and 76 for filling with 
a small amount of sand so as to prevent the structure 
from being pushed along the beach by wind. FIG. 42 
shows small side pocket 150 which can be added to 
any of the embodiments of this invention for filling with 
sand to prevent wind from displacing the structure. 

FIG. 43 depicts yet another embodiment of this 
invention with general structure 160 adapted to fit 
over a spa as protection from wind or sun or to help 
retain the temperature of the spa water and reduce 
the heat load. In this embodiment, side, front and rear 
panels are connected to small skirt 162 which 
extends around the lower periphery of structure 160. 
The skirt can contain eyelets 1 64 designed to fit over 
fasteners on spa 166. 

The attachment of elongated pockets 62 and 64 
of structures 60,92, 102, 112, 130 and 160 to the vari- 
ous panels is shown in cross-sectional detail in FIGS. 
19 and 20. In particular, FIG. 19 shows elongated 
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pocket 62 (or 64) containing frame 50 sewn to side 
panel 70 (or 72). FIG. 20 shows pocket 62 (or 64) con- 
taining frame 50 sewn to side pane! 70 (or 72) and 
front panel 94. Instead of front panel 94, the pocket 
could be sewn to any of the front, rear, floor, or hood 5 
panels such as panels 96, 100, 104, 114, 124, 126, 
1 32 and 1 34 or skirt 1 62. Furthermore, it is not neces- 
sary to use the particular elongated pocket shown in 
the figures to house the frame and any sleeve design 
desired can be used to contain the frame. However, it 10 
is preferred that the frame be free to slide in the sleeve 
so that the pane! material is not stressed during trans- 
formation of the structure from the expanded to the 
collapsed configuration and visa versa. 

it has also been found that it is not necessary to 15 
pin the overlying frame parts together at the cros- 
sover point and in fact less strain is put on the panel 
material when the frame is not pinned together at the 
crossover point thereby allowing the frame parts to 
slide relative to each other as well as relative to res- 20 
pective their pocket 

Referring now to FIG. 44, depicted there is the 
crossover point 78 of the frame member 50 enclosed 
within elongated pockets 62 and 64 at the apex of the 
structure 92. Proximate crossover point 78 the mate- 25 
rials of the pockets are joined together at four seam 
lines 170 extending between crossover point 78 and 
the junction between the elongated pockets and 
panels 70, 72, 94, and 96 which is referred to as roof- 
line 1 72. Because of the tension in elongated pockets 30 
62 and 64 developed by the compression of frame 
member 50, seam lines 170, particularly proximate 
crossover point 78, tend to be highly concentrated 
tensional stress regions. Further, because of the 
small dimensions and intricate folding of the material 35 
of elongated pockets 62 and 64 about crossover point 
78, it is difficult during manufacturing to ensure that 
the fabric of the elongated pockets is always properly 
secured together. To prevent the elongated pockets 
from rupturing along seam lines 1 70, the ends of the ao 
elongated pocket materials are preferably prepared 
with a "V" shaped end, 174, as depicted in FIG. 45. 
Seam lines 170, which are depicted by dashed lines 
in FIG. 45, are formed parallel to edges 176 of the 
elongated pocket material. Thus when the elongated 45 
pockets are assembled by securing the material 
together along the seam lines 170, excess material is 
provided in the area proximate crossover point 78. 
This excess material about the crossover point 
causes the tension in the elongated pockets to be 50 
directed toward roof lines 172 rather than being con- 
centrated at seam lines 170. By employing more shar- 
ply pointed ends 174, the excess material of the 
elongated pockets about the crossover point can be 
further increased and thus the tension in the elon- 55 
gated pockets can be increasingly directed away from 
the seam lines 170 to the roof lines 172. The actual 
angular value for 'V" shaped ends 174 will vary 



depending upon the precise size and shape of the 
portable structure. However, an included angle of 
approximately 120° between seam lines 170, as 
shown in FIG. 45, is generally appropriate for a wide 
range of sizes and shapes for the portable structure 
of this invention. 

Methods of forming the basic figure eight struc- 
ture of this invention from a strip of spring steel are 
shown in FIGS. 46 to 48. FIG. 46 depicts the two ends 
of a length of frame material joined together to form 
frame 50 by riveting. Holes 180 are formed through 
frame 50 near both its ends and rivets 182 are then 
fastened through holes 180 to secure the two ends 
together. However, because of the tension which 
exists in the structure, fastening the ends of the frame 
together by riveting when the material is almost com- 
pletely enclosed within the elongated pockets is an 
awkward task. A more facile method of fastening the 
ends together is by swaged clamping as depicted in 
FIG. 47. To fasten the ends together by swaged 
clamping, the ends are merely lapped over each other 
while clamps 183 are swaged around the overlapped 
frame with a swaging tool (not shown). FIG. 48 depicts 
still another method for joining the ends of the frame 
together in which the ends are secured by molded 
clamp 184. Molded clamp 184 further includes means 
for preventing accidental withdrawal of the ends of 
frame 50 from clamp 184 such as pins 186 which are 
secured to clamp 184 through apertures 188 formed 
near the ends of the frame. 

All of the structures illustrated can be quickly 
transformed between the expanded and collapsed 
configurations in the manner shown in FIGS. 5 to 11 
for structure 60. None of the structures illustrated 
require frame 50 to be separated either partly or 
entirely from the side, or from the front, rear or floor 
panels if the latter are included in the structure, in 
order for the structure to be transformed between its 
configurations. Further, all of the structures are stable 
and will not roll over when placed on a flat surface 
because of straight portions 74 and 76 of the struc- 
tures. While straight portions 74 and 76 are straight 
in the expanded configuration, the frame is construc- 
ted from a flexible coilable material which enables the 
frame and structure to be transformed quickly into its 
collapsed configuration of six coiled rings superim- 
posed on each other. Therefore straight portions 55 
and 56 of frame 50 bend in the collapsed configu- 
ration while nonetheless remaining straight when the 
portable structure is in the expanded configuration so 
as to impart the necessary stability to the expanded 
configuration. Furthermore, the portable structures 
of this invention become instantly stable the second 
they are transformed to the expanded configuration 
and do not require staking to become stable. Except 
for hooded structure 130 in which a single stay or 
bone is removed, none of the illustrated embodiments 
have any components removed or separated from the 
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frame or panel materials at any time thereby enabling 
the various structures to be readily expanded and col- 
lapsed by a user not particularly skilled in mechanical 
arts or even a child. 

Furthermore, the ability to fabricate the struc- 5 
tures of this invention from light weight materials 
make this invention very portable. Such light weight 
structures are particularly useful as beach cabanas 
and the like and are much lighter than the typical 
beach umbrella, easier to put up and take down, and 10 
do not have the disadvantage a tending to frequently 
fall over as with beach umbrellas. Furthermore, no 
deep hole will have to be dug in the sand for the pole 
as in the case of beach umbrellas. Several embodi- 
ments of this invention provide more shade than the 15 
typical beach umbrella and can be easily moved from 
one position to another as the sun moves, or made 
wider or narrower as desired by the user. 

While the preferred embodiments of the present 
invention have been described, it should be under- 20 
stood that various changes, adaptations and modifi- 
cations may be made thereto without departing from 
the spirit of the invention and the scope of the appen- 
ded claims. It should be understood, therefore, that 
the invention is not to be limited to minor details of the 25 
illustrated invention shown in the figures and that vari- 
ations in such minor details will be apparent to one 
skilled in the art. 

The portable structures of this invention are use- 
ful as beach cabana, sun shelters, spa enclosures 30 
and tents. 



Claims 

35 

1 . A portable structure operable for transforming 
from a collapsible configuration into an expanded 
configuration and thence back into said collapsible 
configuration comprising:- 

a frame (50) formed from a flexible coilable 40 
material, said frame having, when in an expanded in- 
use configuration, a shape of a figure eight thereby 
defining first and second loops (52,53) and a cros- 
sover (54), said crossover forming an apex of said 
structure and the said loops extending downwardly 45 
therefrom; and 

first and second side panels (70,72) formed 
from a foldable cloth-like material, said first and sec- 
ond side panels spanning said first and second loops, 
respectively, of said frame and connected thereto, 50 
said panels defining straight portions (74,76) oppo- 
site said crossover, said straight portions being 
operative for forming when said portable structure is 
in said expanded configuration corresponding 
straight portions (55,56) in the frame opposite said 55 
crossover, said straight portions being operable, 
when said structure is in said expanded configuration 
with said straight portions placed on top of a flat sur- 



face, for preventing said structure from rolling over 
and for maintaining said crossover at the apex of said 
structure; 

wherein said structure, when in said expanded 
configuration, is operable for transforming by collaps- 
ing into a collapsible configuration without separation 
of said frame from said side panels, said collapsible 
configuration comprising six overlying loops of said 
frame, 

and wherein furthermore said structure, when 
in said collapsible configuration, is operable for trans- 
forming into said expandable configuration without 
separation of said frame from said side panels merely 
by spreading such overlying loops of said frame apart 
and allowing said frame to spring into said expanded 
configuration. 

2. The portable structure according to claim 1, 
wherein said frame is a continuous piece of said flexi- 
ble coilable material. 

3. The portable structure according to any pre- 
ceding claim, wherein said straight portion of at least 
one of said loops is between about 1 0 and about 40% 
of the periphery of said loop. 

4. The portable structure according to any pre- 
ceding claim, wherein said straight portion of at least 
one of said loops is between about 20 and about 30% 
of the periphery of said loop. 

5. The portable structure according to any pre- 
ceding claim, wherein said flexible coilable material of 
said frame has a predetermined amount of original 
curvature operable for effecting a predetermined 
height for said structure when in said expanded con- 
figuration with said straight portions of said loops 
placed on top of a flat surface, said predetermined 
height being defined as the vertical distance from said 
flat surface to said crossover of said structure. 

6. The portable structure according to any pre- 
ceding claim, wherein said flexible coilable material of 
said frame has a cross section having a width and a 
thickness and wherein said width is at least about two 
times larger than said thickness. 

7. The portable structure according to any pre- 
ceding claim, wherein said flexible coilable material of 
said frame contains one 360° twist. 

8. The portable structure according to claim 1 , 2, 
3, 4 or 5, wherein said flexible coilable material of said 
frame has an upper surface and a lower surface 
which define a maximum thickness therebetween and 
a first side surface and a second side surface which 
define a maximum width therebetween, wherein said 
maximum width thereof is at least about two times 
larger than said maximum thickness thereof, wherein 
said flexible coilable material of said frame contains 
one 360° twist, wherein at said crossover there is an 
upper portion of said frame on top of a lower portion 
of said frame and wherein said lower surface of said 
upper portion of said frame lays over top and faces 
said upper surface of said lower portion of said frame. 
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9. The portable structure according to any pre- 
ceding daim, wherein said first and second side 
panels are connected to said first and second loops, 
respectively, of said frame by first and second elon- 
gated pockets, respectively, wherein said first and s 
second elongated pockets are permanently attached 

to said first and second side panels, respectively, 
wherein said first and second loops of said frame are 
slideably enclosed in said first and second elongated 
pockets, respectively, and wherein when said port- w 
able structure is in said expanded configuration, said 
elongated pockets extend upwardly and outwardly 
from said side panels at said crossover. 

10. The portable structure according to any pre- 
ceding claim, further comprising front and rear panels 15 
formed from a foldable cloth-like material, said front 

and rear panels spanning at least a portion of front 
and rear spaces, respectively, between said side 
panels, said front and rear panels being connected to 
front and rear parts, respectively, of said side panels. 20 

11. The portable structure of claim 10, wherein 
said front and rear panels are connected to said side 
panels proximate said crossover and extend down- 
wardly therefrom and proximate said frame a distance 

of at least about 1/4 of a distance between said cros- 25 
sover of said frame and an horizontally projected 
extension, respectively, of said straight portion of said 
frame. 

12. The portable structure of claim 11, wherein 

said rear panel extends downwardly from said cros- 30 
sover a greater distance than said front panel extends 
downwardly from said crossover. 

13. The portable structure of claim 10, wherein 
said front and rear panels are connected to said side 
panels proximate said crossover of said frame and 35 
extend downwardly therefrom, when said structure is 

in its expanded configuration, to said straight portion 
of said loops, and wherein said front panel comprises 
an opening. 

14. The portable structure of claim 10, wherein 40 
said front and rear panels each have a lower edge, 

and further comprising a tension means for tensioning 
said lower edge of said front panel from said lower 
edge of said rear panel. 

15. The portable structure according to any pre- 45 
ceding claim, further comprising a floor panel formed 
from a foldable cloth-like material, said floor panel 
spanning between said straight portion of said first 
loop and said straight portion of said second loop. 

16. The portable structure according to any pre- 50 
ceding claim, further comprising side pockets 
attached to the outside surface of each of said side 
panels, respectively, proximate said straight portion 

of said loops, each of said side pockets having an 
upwardly facing pocket opening when said structure 55 
is in said expanded configuration with said straight 
portion of said loops placed on top of a flat surface. 



Patentanspruche 

1. Tragbare Konstruktion, die sich aus ihrem zu- 
sammengefalteten Zustand in einen ausgefalteten 
Zustand und aus diesem wieder in den zusammen- 
geklappten Zustand versetzen la&t, bestehend aus: 

einem Rahmen (50 ) aus flexiblem, aufspulba- 
ren Material, wobei die besagte Rahmenkonstruktion 
im ausgefalteten Zustand eine der Ziffer 8 entspre- 
chende Formgebung besitzt und damit eine erste und 
zweite Schleife (52,53) und eine Kreuzung (54) bildet 
und die Kreuzung die Spitze der Konstruktion bildet 
und die Schleifen von dort nach unten verlaufen; 

ersten und zweiten Seitenfeldern (70,72), aus 
haltbarem, tuchartigem Material gefertigt, wobei er- 
stes bzw. zweites Feld die erste bzw. zweite Schleife 
des besagten Rahmens uberspannen und mit diesem 
in Verbindung stehen, die Feldergeradlinig zur Kreu- 
zung verlaufende Abschnitte (74,76) bilden, die ge- 
radlinigen Abschnitte sich, wenn die tragbare 
Konstruktion im ausgefalteten Zustand ist, zu ent- 
sprechenden geradlinig verlaufenden Abschnitten 
(55,56) im Rahmen gegenuber der Kreuzung ausbil- 
den lassen, die geradlinig verlaufenden Abschnitte 
sich, wenn die Konstruktion im ausgefalteten Zustand 
ist, mit den geradlinig verlaufenden Abschnitten so 
auf einer plan verlaufenden Oberflache anordnen 
lassen, daft ein Umkippen der Konstruktion verhin- 
dert wird und daB die Kreuzung an der Spitze der 
Konstruktion gehalten wird; 

wobei sich diese Konstruktion - wenn im aus- 
gefalteten Zustand - wieder durch Zusammenklappen 
in einen zusammengeklappten Zustand versetzen la- 
st, ohne da& der Rahmen von den Seitenfeldern ge- 
lost werden mud und die zusammenklappbare 
Konstruktion 6 ubereinanderliegende Schleifen des 
Rahmens enthalt, 

und wobei sich die Konstruktion des weiteren 
im zusammengeklappten Zustand in die ausgefaltete 
Konstruktion versetzen laRt, ohne da& der Rahmen 
von den Seitenfeldern gelost werden muB, indem ie- 
diglich die ubereinanderliegenden Schleifen des 
Rahmens voneinanderweggezogen werden, wonach 
der Rahmen in seinen ausgefalteten Zustand federn 
kann. 

2. Tragbare Konstruktion gemafc Anspruch 1 , wo- 
nach es sich bei dem Rahmen urn ein endloses Stuck 
des flexiblen, aufspulfahigen Materials handelt. 

3. Tragbare Konstruktion gemad einem der vor- 
hergehenden Anspruche, bei dem der geradlinig ver- 
laufende Abschn itt wenigstens einer der Schleifen fur 
zwischen 10 bis ca. 40 % des Schleifenumfanges ver- 
antwortlich ist. 

4. Tragbare Konstruktion gemaR einem der vor- 
hergehenden Anspruche, in dem der geradlinig ver- 
laufende Abschnitt wenigstens einer der Schleifen fur 
ca. 20 bis ca. 30 % des Schleifenumfanges verant- 
wortlich ist. 
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5. Tragbare Konstruktion gemafc einem der vor- 
hergehenden Anspruche, in der das flexible, aufspu!- 
fahige Material des Rahmens eine vorgegebene, 
vorgeformte Krummung aufweist, die der Konstruk- 
tion im ausgefalteten Zustand eine vorgegebene Ho- 5 
he vermittelt, wobei die geradlinig verlaufenden 
Abschnitte der Schleifen auf einer plan verlaufenden 
Oberf lache auf liegen, und die vorgegebene Hone als 
lotrechter Abstand von der plan verlaufenden Ober- 

f lache bis zur Kreuzung der Konstruktion def iniert ist. 10 

6. Tragbare Konstruktion gemafi einem der vor- 
hergehenden Anspruche, in der das flexible, aufspul- 
fahige Material des Rahmens einen Querschnitt mit 
einer vorgesehenen Breite und Dicke aufweist, und 
wobei die Breite mindestens zweimal groSer ist als 15 
die Dicke. 

7. Tragbare Konstruktion gemafc einem der vor- 
gehenden Anspruche, wobei das flexible, aufspulfahi- 
ge Material des besagten Rahmens eine Verdrillung 

von 360 Grad aufweist. 20 

8. Tragbare Konstruktion gemaB Anspruch 1, 2, 
3, 4 oder 5, wobei das flexible, aufspulbare Material 
des Rahmens eine obere und eine untere Oberf lache 
aufweist, die die maximale dazwischenliegende Dik- 

ke definieren, sowie eine erste und eine zweite Sei- 25 
tenflache, die eine dazwischenliegende Hochstbreite 
definieren, wobei die Hochstbreite mindestens zwei- 
mal groRer ist als die besagte Hochstdicke und wobei 
das flexible, aufspulbare Material des besagten Rah- 
mens eine Verdrillung von 360 Grad aufweist, wobei 30 
sich an der Kreuzung ein Oberteil des besagten Rah- 
mens auf einem Unterteil des Rahmens befindet und 
die untere Flache des unteren Teils des Rahmen uber 
der Oberseite und den Flachen der unteren Oberf la- 
che des unteren Teils des Rahmens liegt. 35 

9. Tragbare Konstruktion gemaH einem der vor- 
hergehenden Anspruche, in der die ersten und zwei- 
ten Seitenfelder mit den ersten und zweiten Schleifen 
des Rahmens unter Verwendung von ersten und 
zweiten in Langsrichtung verlaufenden Taschen ver- 40 
bunden sind bzw. bei dem die ersten und zweiten in 
Langsrichtung verlaufenden Taschen dauerhaft an 

den ersten und zweiten Seitenfeldern angebracht 
sind, wobei die erste und zweite Schleife des besag- 
ten Rahmens gleitend in der ersten und zweiten in 45 
Langsrichtung verlaufenden Tasche eingeschlossen 
sind, und wobei, wenn die tragbare Konstruktion im 
ausgefalteten Zustand ist, die in Langsrichtung ver- 
laufenden Taschen von den Seitenfeldern an der 
Kreuzung nach oben und nach auSen verlaufen. so 

10. Tragbare Konstruktion gemaB einem der vor- 
gehenden Anspruche, die des weiteren Vorder- und 
Hinterfelder enthalt, die aus faltbarem, tuchartigen 
Material bestehen, wobei diese Vorder- und Hinterfel- 
der wenigstens einen Teil des Zwischenraums vorne 55 
und hinten zwischen den Seitenfeldern uberspannen 

und die vorderen und hinteren Felder an dem Vorder- 
und Hinterteil der Seitenfelder angebracht sind. 



11. Tragbare Konstruktion gemaR Anspruch 10, 
bei der die Vorder- und Hinterfelder mit dem der Kreu- 
zung nachstliegenden Seitenfeld in Verbindung ste- 
hen und von dort nach unten und in einer Nahe zu 
dem Rahmen verlaufen, die wenigstens einem Viertel 
des Abstands zwischen der Kreuzung des Rahmens 
und einer waagerecht projizierten Verlangerung der 
Teile des Rahmens entspricht 

12. Tragbare Konstruktion gemaB Anspruch 11, 
bei dem sich das hintere Feld von der Kreuzung urn 
einen gro&eren Abstand von der Kreuzung nach un- 
ten erstreckt als das vordere Feld. 

13. Tragbare Konstruktion gemaR Anspruch 10, 
wobei die vorderen und hinteren Felder in der Nahe 
der Kreuzung des Rahmens mit den Seitenfeldern in 
Verbindung stehen und, wenn sich die Konstruktion 
im ausgefalteten Zustand befindet, von dort bis zum 
geradlinig verlaufenden Teil der Schleife nach unten 
verlaufen, und wobei das vordere Feld eine Offnung 
enthalt. 

14. Tragbare Konstruktion gemaS Anspruch 10, 
bei dem die Vorder-und Hinterfelder jeweils eine Un- 
terkante sowie Spannvorrichtungen zum Spannen 
der Unterkante des Vorderfelds gegen die Unterkan- 
te des hinteren Felds aufweisen. 

15. Tragbare Konstruktionen gemali einem der 
vorhergehenden Anspruche, hestehend des weiteren 
aus einem Bodenfeld aus faltbarem, tuchartigen Ma- 
terial, wobei das Bodenfeld zwischen den geradlini- 
gen Teilen der ersten Schleife und dem geradlinigen 
Teil der Schleife verspannt gehalten wird. 

16. Tragbare Konstruktionen gemad einem der 
vorhergehenden Anspruche bestehen des weiteren 
aus Seitentaschen, die an der Au&enflache jeden Sei- 
tenfeides in der Nahe der Seitenabschnitte der 
Schleifen angebracht sind, wobei jede der Seitenta- 
schen eine nach oben offnende Tasche aufweist, die 
dann offnet, wenn die Konstruktion in ausgefaltetem 
Zustand ist und der geradlinig verlaufende Teil der 
Schleifen auf einer plan verlaufenden Oberflache 
auf liegt. 



Revendications 

1. Une structure portable fonctionnelle se trans- 
formant d'une configuration pliable a une configura- 
tion deployee puis revenant a ladite forme pliable, 
comprenant : 

un cadre (50) compost d'un materiau flexible 
enroulable, ledit cadre etant, sous sa forme deployee 
de service, en forme en huit et def inissant de ce fait 
la premiere et seconde boucle (52, 53) et une partie 
transversale (54), ladite partie transversale formant 
le sommet de ladite structure et lesdites boudes se 
deployant de la vers le bas, et 

le premier et second panneau lateral (70, 72) 
composes d'une matiere pliable ressemblant au tis- 
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sus, lesdits premier et second panneaux couvrant 
respectivement lesdites premiere et seconde boucles 
dudit cadre et y etant relies, lesdits panneaux def inis- 
sant les segments droits (74, 76) face a ladite partie 
transversale, la fonction desdits serpents droits etant, 5 
lorsque ladite structure portable est sous sa forme 
deployee, de former les segments droits correspon- 
dent (55, 56) dans le cadre face a ladite partie trans- 
versale, la fonction desdits segments droits etant, 
lorsque ladite structure est sous sa forme deployee et 10 
lesdits segments droits places sur une surface plane, 
d'eviter que ladite structure ne se renverse et de 
maintenir ladite partie transversale au sommet de 
ladite structure ; 

en quoi ladite structure fonctionnelle se trans- 15 
forme de sa configuration d6ployee a sa configura- 
tion pliee sans que ledit cadre ne se detache desdits 
panneaux lateraux, ladite configuration pliee compre- 
nant six boucles superposees dudit cadre, 

et en quoi ladite structure fonctionnelle se 20 
transforme de sa configuration pliee a ladite configu- 
ration deployee sans que ledit cadre ne se detache 
desdits panneaux lateraux en ecartant lesdites bou- 
cles superposees dudit cadre et en permettant audit 
cadre de s'etendre jusqu'a ladite configuration 25 
deployee. 

2. Selon ia revendication 1, la structure portable 
dans laqueile ledit cadre se compose d'une section 
continue dudit materiau flexible enroulable. 

3. La structure portable, selon toute revendica- 30 
tion precedente, dans laqueile ledit serpent droit d'au 
moins une desdites boucles represente entre 10 et 
40% environ de la p6ripherie de ladite boucle. 

4. La structure portable, selon toute revendica- 
tion precedente, dans laqueile ledit serpent droit d'au 35 
moins une desdites boucles represente entre 20 et 
30% environ de la p6ripherie de ladite boucle. 

5. La structure portable, selon toute revendica- 
tion precedente, dans laqueile ledit materiau flexible 
enroulable dudit cadre a un cambrage original pr6d6- 40 
termine capable d'atteindre une hauteur predetermi- 

nee pour ladite structure dans ladite configuration 
deployed, lesdits segments droits desdites boucles 
etant places sur une surface plane, ladite hauteur pre- 
determinee etant definie en tant que distance verti- 45 
cale entre ladite surface plane a ladite partie 
transversale de ladite structure. 

6. La structure portable, selon toute revendica- 
tion precedente, dans laqueile ledit materiau flexible 
enroulable dudit cadre a une partie transversale so 
d'une largeur et d'une epaisseur donnees et dans 
laqueile ladite largeur est egale a au moins deux fois 
ladite epaisseur. 

7. La structure portable, selon toute revendica- 
tion precedente, dans laqueile ledit materiau flexible 55 
enroulable dudit cadre contient une torsade de 360°. 

8. La structure portable, selon les revendications 
1, 2, 3, 4 ou 5, dans laqueile ledit materiau flexible 
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enroulable dudit cadre a une face superieure et une 
face inferieure definissant une epaisseur maximum 
intermediate et une premiere face laterale ainsi 
qu'une seconde face laterale definissant une largeur 
maximum intermediate, dans laqueile ladite largeur 
maximum est egale a au moins deux fois ladite epais- 
seur, dans laqueile ledit materiau flexible enroulable 
dudit cadre contient une torsade de 360°, dans 
laqueile se trouve au niveau de ladite partie transver- 
sale une partie superieure dudit cadre situee sur la 
partie inferieure dudit cadre et dans laqueile ladite 
face inferieure de ladite partie superieure dudit cadre 
repose sur et fait face a ladite face superieure de 
ladite partie inferieure dudit cadre. 

9. La structure portable, selon toute revendica- 
tion precedente, dans laqueile lesdits premier et 
second panneaux sont respectivement relies auxdi- 
tes premiere et seconde boucles dudit cadre par les 
premiere et seconde poches longitudinales respecti- 
vement, dans laqueile lesdites premiere et seconde 
poches longitudinales sont respectivement fixers 
auxdits premier et second panneaux lateraux de 
fagon permanente, dans laqueile lesdites premiere et 
seconde boucles dudit cadre sont respectivement 
deposees pour coulisser dans lesdites premiere et 
seconde poches longitudinales et dans laqueile lors- 
que ladite structure portable est sous sa forme 
deployee, lesdites poches longitudinales s'etendent 
vers le haut et vers I'exterieur desdits panneaux late- 
raux au niveau de ladite partie transversale. 

10. La structure portable, selon toute revendica- 
tion precedente, comprenant de plus des panneaux 
avant et arriere composes d'une matiere pliable res- 
semblant au tissus, lesdits panneaux avant et arriere 
couvrant respectivement au moins une partie des 
espaces avant et arriere, entre lesdits panneaux late- 
raux, lesdits panneaux avant et arriere etant respec- 
tivement relies aux parties avant et arriere desdits 
panneaux lateraux. 

11. La structure portable, selon la revendication 

10, dans laqueile lesdits panneaux avant et arriere 
sont relies auxdits panneaux lateraux pres de ladite 
partie transversale et s'etendent de la vers le bas et 
pres dudit cadre, par une distance egale a au moins 
1/4 de la distance entre ladite partie transversale 
dudit cadre et le prolongement horizontal, respective- 
ment, dudit segment droit dudit cadre. 

12. La structure portable, selon la revendication 

1 1 , dans laqueile ledit panneau arriere s'etend vers le 
bas de ladite partie transversale par une distance 
plus grande que ledit panneau avant s'etend vers le 
bas de ladite partie transversale. 

13. La structure portable, selon la revendication 
10, dans laqueile lesdits panneaux avant et arriere 
sont relies auxdits panneaux lateraux pres de ladite 
partie transversale dudit cadre et s'etendent de la 
vers le bas lorsque ladite structure est sous sa forme 
deployee, jusqu'au serpent droit desdites boucles et 
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dans laqueite ledit panneau avant comprend une 
ouverture. 

14. La structure portable, selon la reve indication 
10, dans laquelle lesdits panneaux avant et arriere 

ont chacun une arete inferieure, outre un dispositlf de 5 
tension visant a tendre ladite arete dudit panneau 
avant a partir de ladite arete inferieure dudit panneau 
arriere. 

15. La structure portable, selon toute revendica- 

tion precedente, comprend de plus un element de w 
plancher compose d'une matiere pliable ressemblant 
au tissus, ledit element de plancher s'etendant entre 
ledit serpent droit de ladite premiere boucle et ledit 
serpent droit de ladite seconde boucle. 

16. La structure portable, selon toute revendica- 15 
tion precedente, comprend de plus des poches late- 
rales fixees a la face exterieure de chacun desdits 
panneaux lateraux, respectivement, pres dudit seg- 
ment droit desdites boucles, chacune desdites 
poches iaterales ayant une poche tournee vers le 20 
haut et s'ouvrant lorsque ladite structure est sous 
ladite forme deployee, ledit segment droit desdites 
boucles etant place sur une surface plane. 
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